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imm^^ mmm 

fUC P A. 
fUC P Bo 

no 

[0 0 0 1 ] 

[ fg ^ ® M t" ^ S W^^-S^ ] 

CDX^:$3^IIFtC^VNT^fl9^ifir">'y 't? (Symplocarpus foetidus) fijfeCOfg^K 
^M-e^^- ^ r (Z)a'e-7-<Z)#g3^M^T- -5 ^ > ^ K M t- (Z) ^ 

o 

[0 0 0 2] 



1 
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^©^iHSSr^JPI-reStjMil^S^T'feS i:#^^tlT^r^S (Levitt, 1980) 

iti&Um\it^m<^<(D^M^mjt^^i5^Zfi^mmi^^no (Sakai and Larche 
r, 1987 ; Steponkus, 1984 ; Thomashow, 1998 ; Uemura and Steponkus, 1997 

•r-S>#^*^b$^l:t^«l$:^bTV^-5r^:*^^e>tlTV^S (Knutson, 1974; Nagy 
et al., 1972; Schneider and Buchenen, 1980) „ 
[0 0 0 3] 

^#lCI^<-tfif > V^^CD^^^E;? (spadix) lC^i-JS7t(Z)S^l±, zkMU^ti^ 
-15'ClC'(gT^-5^-^T'S>oTt; + 10'Ci; ^J=folgV^**•efeS (Knutson, 1974 

«t^l9'C$:#oTV>So 
[0 0 0 4] 

FUTIC#^®SIS?&, ttJttDt><^m:t^i/^'-^ (AOX) lCJ;oT^®i$^^ 

3^-r-5 i:#X.^tlT^;t (Berthold and Siedow, 1993 ; Ito et al., 1997 ; Mc 
Intosh, 1994 ; Wangner and Krab, 1995) . 
[0 0 0 5] 

—7^, IJf^i&ife^CJ3V^T^i, WlPk^^y^'^^M (uncoupling protein : UC P 

tf}'m^nrmr~. 5 h=i> ku T(7)P^Mic^v\-rMm$ti^uc p s li, m\H 

P'^^i)^^^^^BPk^-t:^ (Klaus et al., 1991 ; Klingenberg and Winkler 
, 1985 ; Ricquier et al., 1991) „ 8&4^1C i3 V\T 3 0(Z)U C P ^^Bffi^ tl 
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1 1 - 1 6 7 4 3' 

T^^^c UCP 1 it3E.tLXn^mS^Mmz^^L (Nichollus and Locke, 198 
4) . UC P 2 {i#<C7)iffl^{C^VNT{S«W{CMm$tl (Fleury et al., 1997) 
. UC P 3 li#^^{CMist)T#M&^"?:-^S (Boss et al., 1997) „ 
[0 0 0 6] 

V >y ^T.^jtlCfi^fe-rS t%X. ttlTV^-£) (Liu et al., 1988 : Maia et al.,1 
998) „ $e>(C, ^tlbCDUC P s CD?Stt(i, :/ U > 5? ^ K (ATP, GTP, G 

TJtiDt"'6Z:i:%^^tlTV\-g> (Jezek et al., 1998 ; Lin and Klingenberg, 
1982 ; Katiyar and Shrago, 1989; Rial et al., 1983; Sluse et al., 1998 

) o 

[0 0 0 7] 

;itllC*fLT, 4fiifea*<Z)UCPm^>>'\°^3R$:3- Ki-S 2c>CDcD 

NA7&\ S/^^M^ ( S t UC P : Laloi et al. , 1997) ^3 J: D >f 5? 
(At PUMP : Maia et al., 1998) ii^^mm^tlf^. S t UC PCD^gJHti^ 

mzi5\>^Xm^-t^^mzm^Lm^tiR^^tiX\>^^ (Laloi et al., 1997) 

a 

[0 0 0 8] 

s/> >f ^ ct ^> □ -r 5? x-^ s> ^ h ^ X. e> n T V ^ -6 

s t UC pfecfcu^A t pvup<Di&umm^^m\t. z.n^<Dm.B^t)mm^i:z 

m^VX\i^^ZLt:'km^'t^ (Laloi et al., 1997 ; Mala et al.,1998) „ 

f3mifft^^^^(o6^^mmit±<m^^nx\'^r£^^o 

[0 0 0 9] 

z.(Dmm(7)mm\t. ztitxizm^^nx\^^fjt^^m^^^<^'*f-\fyv^m^(D 
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[0 0 10] 
[0011] 

gg^ij^-^ 4 (DT ^ >' ^SH^'J r ^ ^ M S f U C P B S: 

[0 0 12] 

-r5&43t>, Z.(Dmm(DM^'f'SfVCP alt. ^©cDNA:&^BH^J#-^l 

d^*32.6kDa<Z)^>>'N"^®SfUC P ASrn- FLTV^^„ ZLCD^g^B^^^ 
^^SfUCP bOcDN A (mn^^S) li, Sg^!j#-^ 4 (7) T ^ 7 ^Bfi^'J 
&ti^^>^*29.0kDa(?)^>7^^^MSfUC P B ^n- KLTV^-5>„ 
[0 0 13] 

rc!)5§^<3!)*^^sfuc p a fc<i:tjfsfuc p b li, teiSNFic^^TEi^^Me?; 

{C|g3^^^ifif >y '^^'g^^-e^-So i-^t)t>, ^^C^:^S (Ito et al.,1999 
) Ci: UJftmbfc-lfif > V^7ifeRN A{C^V\Ty --If >>^"a ^y^^-f (Ito et 
al., 1994) ^n-ot^f^M. 0 2 tC^Lfc<fce>lC, (15X:) tCfeVxTM^'fe 
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[0014] 

3 CD ite^-*'^^ ti-?tUC|g3^1- ^ ^ > ^ M S f U C P A i S f U C 

i^VCPiZMLX J:^)-m^^^mii^^-t (03) „ -r^t)t>, SfUCPAfDT 
^y^SB^'Jti> StUCP, AtPUMP, HhUCP, UC P 2 ^3i;t>'UC P 3 
IZMLX. ^tl-rtl, 79%, 75%, 44%, A8%i5^m8%m-X^^. SfUCPBti 
StUCP> AtPUMP, tihUCP, UC P 2 is ctO^UC P 3 lC>i:vf bT, J^tl 
-etV, 71%, 66%, 41%, 43%fcJ:m4%|^-T'*>S„ 
[0 0 15] 

^/c, SfUC P A^i;r>'SfUC P B^iSV^^C^^^^g23^'JI^^^^ (88%) ^m-t 
S3 jC^bfc^ e) {C, SfUC P A(Z3||204#gThri;^238#aVali:©ra(D 

y^se3«j{cM/^;t-^Mi^*\ sfucPB^cfcv^T^i^^^c:X^LTv^^„ 

S^tC, SfUC P A©f|265#@(DLeuli, S f U C P B T'«Pro{cS^$ tlT 
[0 0 16] 

SfUCPAli, i&(D^ h3> KU TUCP^>A^Mi:l^«®#jg^Jff LT 

v^-5„ 'r^t>t>, sfucPAii, m4izmyi^^zfuvh^^l^t^iii5^)iz6:^ 

T, 3(Z)SfUCP Ali^ hzi> KU Tx:^^;u:^f^-'e^^ >y\°^K(c#^fi^;& F 
;i>r> (Boss et al., 1997 ; Maia et al., 1998) ^ 3 ijWilzm hX (0 
3) o SfUCPBli, 3#g®^ h=l> K'J TX:^;i/:^— 

V h 'J ^'^^ffiJtClBlVNT (07) „ 

[0 0 17] 

^^•rtl©^>7^•^jS=foC^^g^cyu >5i^ F^-^ >r > (PNBD) 

$:^LTVN-5;)i^ (03, 05i3c);t>*07) , U C P li:^ U > 5? ^ U>f ^ F®^^ 
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[0 0 18] 

J;UfSfUCPBtt, ATP^^tC^-t-5ffii^^S:#tg{Cj:U, 

[0019] 
[0 0 2 0] 

[^^®lii6©?^M] 

rODjg^^^-fe^SfUC P ai3i:tJ^SfUCP bli, #>5r, ZKZ)^^®^ c D 

^v^/o^f y ADNA*^e>^ltt-SZ:i:j!)^T'#-6. -B^ljlii, >^f y ADN A*^e><i5: 
^®;^^ICJ: tjyy i:s^-f >^^U cDN A<DiiMm^<D^&W.mi:^ 

S: 1^^ t" S 3 i: t) ^ S o 
[0 0 2 1 ] 

^©le^cD^c DN Ali, ifif>v-i7CD:i<'; (A)'^RNA$:^Mi:bT 

, Zl(Z>#6^tCj;oT*i«$tiS c DN A(DttSSl5:$)'(^:^U l^:^-^ KS:-^^ 
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[0 0 2 2] 

ftfec5D5J K^Ci;^fig|A^75;S4^T^^■& c D N A r c DN AlC-^ 

[0 0 2 3] 

^^tiDN Amn (10 b pii^jb) =fe;-^*ti^= •fe>^^fc<kt;^r>^-fe 

> >^ m e> 5& •& D N A ^ -g- ^ S = 

l±^(DffiM{Cj:oTii«$4x-5 c D N A ^MV^TMglxD N Afi^$BT^^-r-2>:& 
^J&iftC J; U^^#-t^^^*^T-^^<, Mx-ti, m^X.DN Ai$^BtC^oT<5f>7\° 

Z.(Dmm(D c DN A^r^^-t^K^ ^-7b^^-f h 
□ te^lCi:oTRN A$:iiSgL, ^tlSr^M^ LT -f > If h nSIK^r^f ^ "5 r i: 
{C«fc»J, ^>A^^?:#-5Zlil*^-e$-5o Sit c DN A<DaiKMi^^^^®:&^ 

icj: uM^^ig^^^^ ^-tcffi^^. z.(Dm^^^^ 'S^-xzKmm. ^Mm. m 

[0 0 2 4] 
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[0 0 2 5] 

^i^tf •e^i^niibJ&jr y u^Kv-A^-^gp^. cdna^ 

Tti. pUC^^, p B luescript II, p E T#§JHi/^5^A, p G E Xlg^S/:^.-?^ 
[0 0 2 6] 

Xit. pKAl, pCDM8, pSVKS, pMSG, pSVL, pBK-CM 
V, pBK-RSV, EBV/^^^-, pRS, p Y E S 2 if^^M^"??^ So 

Hois:E<Dm%m!^^mmm. m^mm. ^mmn. :^^:=imm. y^^yi^vi^ 

[0 0 2 7] 
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. ^m^pmrntt^^. mm. mMm. ms^mm. ^;imm. sds-page 

[0 0 2 8] 

i: afe-^ ^ > K =fo * n o 

[0 0 2 9] 
mt^Ml : c DN A(0^7 

.koT^^J&RN A$:^SLfe (Ito et al., 1999) „ mRNA#^^^y h (Ph 
araacia) $:MV^T«$gUfe3i<U (A)'^RN A^^^i, R T - P C R^tC cfc U U C P 
ite^^^'T^ y-©M^^'n->S:#{|fiLfeo mimcDNAii. 5}<U(A)'^RN 
A (0.1 /tig) {C20pi»olC7)c DN A >^^-r A^ff/^-fV- (5' -TTTTTTTTTTTTTTTTT 
TTTTTTT-3') ?:T — 7^ V^T■10rL - h(Z)itfe^^^ (New England Biol 
ab) ^m^i^X. 37X: -CaO^j-ra. lOmM 1, 4->:/5^:t h U-f h - ;L'fe J: t>*0.5BM dN 

w^^m-t^20/ii(Di xRimm^^xw^vtc. Kjz^mm(Dmmi&.r(Dii^ 

[0 0 3 0] 

- IObM Tris-HCl (pH8.0) ; 

- 50bM KCl ; 

- 1.5«M MgClg ; 
• 4 "M dNTP ; 

. 0.2=L-^y hCDEX Taq;t< U ^ ^ - if (Takara) ; ^3«fct>' 
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ZFl (5'-CCIYTIGAYACIGCIAAR-3' ) ; 
Z R 1 (5' -ACWTTCCAISYICCIAWIC-3' ) 

[0 0 3 1 ] 

(941C : 0.5^m> 50TC : 1 72X: : l^W X 3 5 

^^n-n^^Tb (^n->p2-i) . ^yC:r^V'-7.^; v-'-y^'<Dr:Ll^<Dzfu-- 
[0 0 3 2] 

^5g[7b;**^^^^bfcjKiJ (A)"^RNA (5/tg) ^^^(D:^m (Sa«brool et a 
1., 1989) lC«fcoT;igtll:7T-i^HC»Ab, cDNA^^ Zf^V-^mmhtz. 

, pBluescript SK^^>1^ K (Stratagene) {Cit >*'^ D - — > ^* L fee ^bT, 
3ne>(3D^n->*^^, ^^^ROSfUCPa cDNAfcitJ^SfUCPbcDN 
AS:-en^tl#^t-S^7D->p z 8 - l^i:t5p z 8 - 2 ^#feo 
[0 0 3 3] 

#^D->C55-f>'-9--Mi, BcaBestgH^'m^^^y h (Takara) tjt^TJ^ 
{CT3, T7fcJ:tJfa'e^-4tMWy^-f ■^-5:MV^. ABISTSAgm-fbiz-^^^i^-lC 
J: y BB^'JStS b . BS^J^ - ^ , GENETYX-Ho»o 1 ogy V h oi T i> :^ "t^ • 
— 1/32/2.2.0 (Software Develop«ent) LT^^If bfc = 

SfUCP aOcDNAli. gB^iJ#-^ 1 IC^ L fcl ,525bp(Z)ig«ge^J$:^ LT J3 
»J, SfUC P(5D c DN A{iBa^tJ##3 ^C5^Lfc2,991bp®i^^ge^[J^^LTV^;^c 

fg^^jKU T^nMbe/^^*:^;!/ (aataaa) It. S f U C P a (D c D N AT'livK 
U (A)gH^j7b^e>236bpJ:SST'Bm$^fc*^ S f U C P b (Z) c D N AT^lil ,171bpfe 
J;t?l,243bpC!)'eFglC2o(D/KU T5=^-;Wl:a5<a*^^*b ^ n;t„ SfUCP a ICJt 
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g^LTSfucp h(Dc DK At,^M^^3' 4mmmm^^tiii\^o^mit^Bizm 

[0 0 3 4] 

^fc, SfUCP a(7)cDN Ali, BE^US-i^ 1 tC^ L ^ J: IC, 3037^^^$: 
H- K-r-S^r- >^>U -^^O^*^ (ORF) $:-^^T'^»;, z:(7)ORF 

{C liSE^'J## 2 iCxf^ b T ^ y ^BH3?'J 5:^ -r -5 ft^^d=-*32.6kDacD 
SfUC P ATb'^zi- K$nTV^fc„ SfUCP b<Dc DN Ali. gH^'JH^ 3 

tC^LfcJ;e)lC, 268T^ y^^OR F$:^^■C-fe^;, 3® O R F tCliit^ii-^ 
*29,0kDa®^>7\°^^SSfUC P B;^)^ii- F^tlTV^fec 
[0 0 3 5] 

it-e^Sr^lJtnbf-, SfUC P bitfe^S:#-ntf--g■^■r■v^^3^*^^t^$ 

^lfe^?!|2 : c DNACD>f >tf bnSIK 

HiifeM 1 K^D->pz 8-lfeJ:t>*pz 8-2 ^fcttlg-fbL, 

T7 RN AjKU ^ V-iZ~^^c(iT 3 R N A ;K U ^ - i^" b MAXICRIP 
T^^^'V h (Aabion) ©TT'n h =I;^^C^^^^, -fe^X^fcliT^'^'fe^XRN A 
Sr^^b^tc ^»(Z)RNA (4 /ig) (A-ershaB) (^)#^ETT' 

=3A:3s^Ettai4^ (Pronega) V^;t-r > If h DHiR;KfSlC#t bfco 

S D S - P AG E-e^^^L^^c >f;i/$:@^L, Anplify (Amershan) fp-^^y^ 

[0 0 3 6] 

^(Df^Wz. 0 8lC5tLfccl;e)JC, V^■r^l©c DN Ah=fo-fe>XRNA$:liMi: 

L ^ © ^^^^^ ^ co^yj^^M^'^M^^n^:Lt:h^^. mmm 1 T- 

[0 0 3 7] 
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[0 0 3 8] 
SEQUENCE LISTING 

<iio> m^^mmmmmm 

<i2o> mm<DmmmjS:i^m^t^mmmiiy^-^^M 

<160> 4 

<170> Patentin Ver. 2.0 
<210> 1 
<211> 1525 
<212> DNA 

<213> Syaplocarpus foetidus 

<220> 

<221> CDS 

<222> (280).. (1188) 
<221> poly A site 
<221> (1271).. (1276) 
<400> 1 

gaggattcgc agaagaaagg ccagaacccg attccttccc gtcttcttct ccttccgccc 60 
aattgcagtt tttcgcagcg gcgtcatcat caagaccctc cgcctttccg cgccaaacgc 120 
cttccacccc cacccaatcg ccctccgttt cccgaaatat tcctcttccc tcctcccttt 180 
tcttctctac ataaacccta accaccccat cctctcctcc cgcttccgac caccctgcat 240 
tctactggga gcccatttga tcgaggtttc ccggcgagg atg ggc gat cac ggc 294 

Met Gly Asp His Gly 
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1 5 

ccg agg acc gag ate tcg ttt gcc ggc agt tcg cga gca gca ttc gcc 342 

Pro Arg Thr Glu He Ser Phe Ala Gly Ser Ser Arg Ala Ala Phe Ala 

10 15 20 

get tgc tte gee gag ctt tgc aeg att ceg ttg gac act get aaa gtt 390 

Ala Cys Phe Ala Glu Leu Cys Thr He Pro Leu Asp Thr Ala Lys Val 

25 30 35 

agg ctt caa etc caa aag aaa gca gta aca ggt gat gtg gtg get ttg 438 

Arg Leu Gin Leu Gin Lys Lys Ala Val Thr Gly Asp Val Val Ala Leu 

40 45 50 

cca aaa tac agg gga atg ttg ggc act gtt gcc act att gcc agg gag 486 

Pro Lys Tyr Arg Gly Met Leu Gly Thr Val Ala Thr He Ala Arg Glu 

55 60 65 

gaa ggt ttg tcg gca etc tgg aaa gga att gta cec ggt ttg cat cgt 534 

Glu Gly Leu Ser Ala Leu Trp Lys Gly He Val Pro Gly Leu His Arg 

70 75 80 85 

caa tgc etc ttt gga ggg eta cga att ggg ttg tat gaa cca gtt aag 582 

Gin Cys Leu Phe Gly Gly Leu Arg He Gly Leu Tyr Glu Pro Val Lys 

90 95 100 

tec ttt tat gtt gga gat aac ttt gtt gga gat att cet tta tec aag 630 

Ser Phe Tyr Val Gly Asp Asn Phe Val Gly Asp He Pro Leu Ser Lys 

105 110 115 

aaa ata ctt get ggg ctt aca aca ggt gca tta gca att ata gtg gca 678 

Lys He Leu Ala Gly Leu Thr Thr Gly Ala Leu Ala He He Val Ala 

120 125 130 

aat ecc act gac ctt gtt aaa gtt cga ctt caa tet gaa ggt aaa etc 726 

Asn Pro Thr Asp Leu Val Lys Val Arg Leu Gin Ser Glu Gly Lys Leu 

135 140 145 

ecc cet ggg gta ccg aga cgt tat tea ggg gcg eta aat get tat tea 774 
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Pro Pro Gly Val Pro Arg Arg Tyr Ser Gly Ala Leu Asn Ala Tyr Ser 
150 155 160 165 

acc ata gtc aaa aag gaa gga ctt ggt get ctg tgg act ggg ctt ggt 822 
Thr He Val Lys Lys Glu Gly Leu Gly Ala Leu Trp Thr Gly Leu Gly 

170 175 180 

cct aat att gcc cgc aat get att ata aat get get gaa ttg gee agt 870 
Pro Asn He Ala Arg Asn Ala He He Asn Ala Ala Glu Leu Ala Ser 

185 190 195 

tat gat caa gtg aaa eag aca ate tta aaa tta cea gga ttc tea gat 918 
Tyr Asp Gin Val Lys Gin Thr He Leu Lys Leu Pro Gly Phe Ser Asp 

200 205 210 

aat att ttt aet eat att tta gcc ggt ctg ggg gca ggt ttt ttt gcc 966 
Asn He Phe Thr His He Leu Ala Gly Leu Gly Ala Gly Phe Phe Ala 

215 220 225 

gtc tgt ate ggt tet cct gtt gat gtg atg aag tet aga atg atg gga 1014 
Val Cys He Gly Ser Pro Val Asp Val Met Lys Ser Arg Met Met Gly 
230 235 240 245 

gat tea gee tae aaa age aca ttt gat tgt tte ate aag aea ttg aaa 1062 
Asp Ser Ala Tyr Lys Ser Thr Phe Asp Cys Phe He Lys Thr Leu Lys 

250 255 260 

aat gat ggg ctt ctt get ttt tac aag ggg ttt ate cea aac ttt ggt 1110 
Asn Asp Gly Leu Leu Ala Phe Tyr Lys Gly Phe He Pro Asn Phe Gly 

265 270 275 

egg tta gga teg tgg aat gtg ate atg ttt ttg acc ttg gag cag gtc 1158 
Arg Leu Gly Ser Trp Asn Val He Met Phe Leu Thr Leu Glu Gin Val 

280 285 290 

aag aag ttt ttc ate aaa gag gtg eca aat taataeattg aactcggata 1208 
Lys Lys Phe Phe He Lys Glu Val Pro Asn 
295 300 
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ggagtagaaa gaaagggttt ttgtggaatt ttctctaccg gtgtggatcc tggcgagaga 1268 
caaataaatc ttcctgactg ctcagatgtg tacctttttt atgaatggtt cttttcttat 1328 
agaggacaga gaaaagaaaa aaaaaatcat tgtcatttac tctttttccc catttctgct 1388 
gctaatcttg gtaggagaag aaaaglctta caltgagtga taacgttgtt ctctgcatcc 1448 
attatttttc agagatacta tttgacacat gaaaagtaat gcacatcagg ttttttttaa 1508 
aaaaaaaaaa aaaaaaa 1525 
<210> 2 
<211> 303 
<212> PRT 

<213> Sy«plocarpus foetidus 

<400> 2 

Met Gly Asp His Gly Pro Arg Thr Glu He Ser Phe Ala Gly Ser Set 

15 10 15 

Arg Ala Ala Phe Ala Ala Cys Phe Ala Glu Leu Cys Thr lie Pro Leu 

20 25 30 

Asp Thr Ala Lys Val Arg Leu Gin Leu Gin Lys Lys Ala Val Thr Gly 

35 40 45 

Asp Val Val Ala Leu Pro Lys Tyr Arg Gly Met Leu Gly Thr Val Ala 

50 55 60 

Thr lie Ala Arg Glu Glu Gly Leu Ser Ala Leu Trp Lys Gly He Val 
65 70 75 80 

Pro Gly Leu His Arg Gin Cys Leu Phe Gly Gly Leu Arg lie Gly Leu 

85 90 95 

Tyr Glu Pro Val Lys Ser Phe Tyr Val Gly Asp Asn Phe Val Gly Asp 

100 105 110 

He Pro Leu Ser Lys Lys He Leu Ala Gly Leu Thr Thr Gly Ala Leu 

115 120 125 

Ala He He Va! Ala Asn Pro Thr Asp Leu Val Lys Val Arg Leu Gin 
130 135 140 
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Ser Glu Gly Lys Leu Pro Pro Gly Val Pro Arg Arg Tyr Ser Gly Ala 
145 150 155 160 

Leu Asn Ala Tyr Ser Thr He Val Lys Lys Glu Gly Leu Gly Ala Leu 

165 170 175 

Trp Thr Gly Leu Gly Pro Asn lie Ala Arg Asn Ala lie lie Asn Ala 

180 185 190 

Ala Glu Leu Ala Ser Tyr Asp Gin Val Lys Gin Thr He Leu Lys Leu 

195 200 205 

Pro Gly Phe Ser Asp Asn He Phe Thr His He Leu Ala Gly Leu Gly 

210 215 220 

Ala Gly Phe Phe Ala Val Cys He Gly Ser Pro Val Asp Val Met Lys 
225 230 235 240 

Ser Arg Met Met Gly Asp Ser Ala Tyr Lys Ser Thr Phe Asp Cys Phe 

245 250 255 

He Lys Thr Leu Lys Asn Asp Gly Leu Leu Ala Phe Tyr Lys Gly Phe 

260 265 270 

He Pro Asn Phe Gly Arg Leu Gly Ser Trp Asn Val He Met Phe Leu 

275 280 285 

Thr Leu Glu Gin Val Lys Lys Phe Phe He Lys Glu Val Pro Asn 

290 295 300 

<210> 3 
<211> 2991 
<212> DNA 

<213> Synplocarpus foetidus 

<220> 
<221> CDS 

<222> (286).. (1089) 
<221> poly A site 
<222> (1171) (1176) 
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m 



<221> poly A site 
<222> (1243) (1248) 
<400> 3 

tggtggtgac gagtgacgag gattcgcaga agaaaggcca gaacccgatt ccttcccgtc 60 
ttcttctcct tccgcccaat tgcagttttt cgcagcgggt catcatcaag accctccgcc 120 
tttccgcgcc aaacgccttc cacccaatcc ctccgtttcc cgaaatattc cccttccctc 180 
ccttttcttc tctacataaa ccctaaccac ccccatcctc tcctcccgct tccgaccacc 240 
ctgcattcta ctgggatccc atttgatcga cgtttcccgg cgagg atg ggc gat cac 297 

Met Gly Asp His 
1 

ggc ccg agg acc gag ate tcg ttt gcc ggc agt tcg cga gca gca ttc 345 
Gly Pro Arg Thr Glu He Ser Phe Ala Gly Ser Ser Arg Ala Ala Phe 
5 10 15 20 

gcc get tgc ttc gcc gag etc tgt acg att ccg ttg gac act get aaa 393 
Ala Ala Cys Phe Ala Glu Leu Cys Thr He Pro Leu Asp Thr Ala Lys 

25 30 35 

gtt agg ctt cag etc eaa aag aaa gca gta aca ggt gat gtg gtg get 441 
Val Arg Leu Gin Leu Gin Lys Lys Ala Val Thr Gly Asp Val Val Ala 

40 45 50 

ttg cca aaa tac agg gga atg ttg ggc act gtt gcc act att gcc agg 489 
Leu Pro Lys Tyr Arg Gly Met Leu Gly Thr Val Ala Thr He Ala Arg 

55 60 65 

gag gaa ggt ttg tcg gca etc tgg aaa gga att gta ccc ggt ttg cat 537 
Glu Glu Gly Leu Ser Ala Leu Trp Lys Gly He Val Pro Gly Leu His 

70 75 80 

cgt eaa tgc etc ttt gga ggg eta cga att ggg ttg tat gaa cea gtt 585 
Arg Gin Cys Leu Phe Gly Gly Leu Arg He Gly Leu Tyr Glu Pro Val 
85 90 95 100 

aag tec ttt tat gtt gga gat aac ttt gtt gga gat att cct tta tec 633 
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Lys Ser Phe Tyr Val Gly Asp Asn Phe Val Gly Asp lie Pro Leu Ser 

105 no 115 

aag aaa ata ctt get ggg ctt aca aca ggt gca tta gca att ata gtg 681 
Lys Lys He Leu Ala Gly Leu Thr Thr Gly Ala Leu Ala He He Val 

120 125 130 

gca aat ccg act gac ctt gtt aaa gtt cga ctt caa tct gaa ggt aaa 729 
Ala Asn Pro Thr Asp Leu Val Lys Val Arg Leu Gin Ser Glu Gly Lys 

135 140 145 

etc ccc cct ggg gta cca aga cgt tat tea ggg gcg eta aat get tat 777 
Leu Pro Pro Gly Val Pro Arg Arg Tyr Ser Gly Ala Leu Asn Ala Tyr 

150 155 160 

tea ace ata gtc aaa aag gaa gga ctt ggt get ctg tgg act ggg ctt 825 
Ser Thr He Val Lys Lys Glu Gly Leu Gly Ala Leu Trp Thr Gly Leu 
165 170 175 180 

ggt cct aat att gcc cgc aat get att ata aat get get gaa ttg gee 873 
Gly Pro Asn He Ala Arg Asn Ala He He Asn Ala Ala Glu Leu Ala 

185 190 195 

agt tat gat caa gtg aaa cag atg aag tct aga atg atg gga gat tea 921 
Ser Tyr Asp Gin Val Lys Gin Met Lys Ser Arg Met Met Gly Asp Ser 

200 205 210 

gee tac aaa age aca ttt gat tgt ttc ate aag acg ttg aaa aat gat 969 
Ala Tyr Lys Ser Thr Phe Asp Cys Phe lie Lys Thr Leu Lys Asn Asp 

215 220 225 

ggg cct ctt get ttt tac aag ggg ttt ate cca aac ttt ggt egg tta 1017 
Gly Pro Leu Ala Phe Tyr Lys Gly Phe He Pro Asn Phe Gly Arg Leu 

230 235 240 

gga teg tgg aat gtg ate atg ttt ttg ace ttg gag cag gtc aag aag 1065 
Gly Ser Trp Asn Val He Met Phe Leu Thr Leu Glu Gin Val Lys Lys 
245 250 255 260 
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ttc ttc ate aaa gag gig cca aal taatacattg aagtcggata ggagtagaaa 1119 
Phe Phe lie Lys Glu Val Pro Asn 

265 

aaaagggttt ttgtggaatt ttctctaccg gtgtggatcc tggcgagaga gaataaatct 1179 
tcctgactgc tcagatgttg tacctttttt atgaatggtt cttttcttat agaggacaga 1239 
gaaaataaaa gaaaaattca ttgtcatgta ctctttttcc ccatttctgc tgagtagcag 1299 
ctataccaag cagactttgt tgcttggctg ctgctaatct tgtagctgaa gaaaagtctt 1359 
acattgagtg ataacgttgt tctctgcatc cattattttt cagagttact atttgacaca 1419 
tgaaaagttt tttttttttt tttttttttt aacaggcagc aaatagagga atcgatctca 1479 
cgactatcct ctttattcat taacaggcat acaaacttag ggagagcatg cagggtatat 1539 
atcaaaatat acccttttat tagacatttt gcgtacacag ttggtcctca aacgactgta 1599 
tctagcagcc aatttttaga ccacattaag acagagagaa acaagcagaa gaacagggta 1659 
ccatacatac ataggtaata attaagatga tgaacatagc ataggttcat gatctacttc 1719 
ttcttcacgt acacatgatg caccagctga atgggaatct tggtcaccat atggcatgaa 1779 
agtacgtcat gtgcagacgt tatatagtgt tcttcttacc attcagcagc agcaccagag 1839 
gcatcaaaca ctggggtctt gacagggtat gaggggtaca ttgcgatccc acacatgccg 1899 
tagggagtca cattgcgttt gatttttatg tatccagcct gtccccacct agtgccccat 1959 
gagttcctta caagccaata atccttccca tcctccgaac catatcctat tatcaccaca 2019 
gcatggtcga tacgttgacc acatggtcca gcaaatacgc ccgaggtgta gtgttggaat 2079 
ccagcgcccg aagcctcaag agcaacactg acaggttgct ttgcgactgc atactgtagg 2139 
ctaacctcgt tgtacggaga aacattttca tacgcatcaa tcgaggtgac tttaataaga 2199 
tttgctctgc aagttcctcg acgtcctgtg tacgggtaat ttttgaaaaa aggagaaggg 2259 
cgggaagaag cgcgcgtctc tgctcgcgac gggttaattc ttcatatggc cacttcgagc 2319 
atggcttcgg cagcctccag cttcgttctc actccggcct cccctccacc accacgccgg 2379 
ttcccccgtc cgccttcttt cccagggtcg caggaggctc gtggtggtgc gggccgagga 2439 
agccgcgacg acccccgccc ccggcgccgg cggagggagc cgcgccgccg cccccaagcc 2499 
gccaccgatc gggcccaaga gggggtcaaa ggttgatata tagttcttaa tttctttccc 2559 
gtgtggcttc tggagttaga tttgtttcct cttctctttt tttgttttgt tttttcaatt 2619 
taaattttat tctcatctgt ggacgacctt ccatcggggt tttcgtccct ctcgcaggtg 2679 
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aagatctccg gaaggaatcc tactggttca acggtgtcgg atcggtggtg gctgttgatc 2739 
aggatccggc gactcgatac ccggtcgtgg ttcggttcac caaggtcaac tatgcgaacg 2799 
tctcgaccaa caactacgca ctggacgaga tcctggaggt gaaatgaggg tcggcgggcg 2859 
tggtcggtcg ggcatgtcac gatgatgtat tttcgcagtt ggtagtgtaa aataccatgt 2919 
cattcgtgta aaactctttc gttcgccaaa tcctcagttg aaattttaat tcccagccag 2979 
taaaaaaaaa aa 2991 
<210> 4 
<211> 268 
<212> PRT 

<213> Sy«plocarpus foetidus 
<400> 4 

Met Gly Asp His Gly Pro Arg Thr Glu He Ser Phe Ala Gly Ser Ser 

15 10 15 

Arg Ala Ala Phe Ala Ala Cys Phe Ala Glu Leu Cys Thr He Pro Leu 

20 25 30 

Asp Thr Ala Lys Val Arg Leu Gin Leu Gin Lys Lys Ala Val Thr Gly 

35 40 45 

Asp Val Val Ala Leu Pro Lys Tyr Arg Gly Met Leu Gly Thr Val Ala 

50 55 60 

Thr He Ala Arg Glu Glu Gly Leu Ser Ala Leu Trp Lys Gly He Val 
65 70 75 80 

Pro Gly Leu His Arg Gin Cys Leu Phe Gly Gly Leu Arg He Gly Leu 

85 90 95 

Tyr Glu Pro Val Lys Ser Phe Tyr Val Gly Asp Asn Phe Val Gly Asp 

100 105 110 

He Pro Leu Ser Lys Lys He Leu Ala Gly Leu Thr Thr Gly Ala Leu 

115 120 125 

Ala He He Val Ala Asn Pro Thr Asp Leu Val Lys Val Arg Leu Gin 
130 135 140 
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Ser Glu Gly Lys Leu Pro Pro Gly Val Pro Arg Arg Tyr Ser Gly Ala 
145 150 155 160 

Leu Asn Ala Tyr Ser Thr He Val Lys Lys Glu Gly Leu Gly Ala Leu 

165 170 175 

Trp Thr Gly Leu Gly Pro Asn He Ala Arg Asn Ala He He Asn Ala 

180 185 190 

Ala Glu Leu Ala Ser Tyr Asp Gin Val Lys Gin Met Lys Ser Arg Met 

195 200 205 

Met Gly Asp Ser Ala Tyr Lys Ser Thr Phe Asp Cys Phe He Lys Thr 

210 215 220 

Leu Lys Asn Asp Gly Pro Leu Ala Phe Tyr Lys Gly Phe He Pro Asn 
225 230 235 240 

Phe Gly Arg Leu Gly Ser Trp Asn Val He Met Phe Leu Thr Leu Glu 

245 250 255 

Gin Val Lys Lys Phe Phe He Lys Glu Val Pro Asn 
260 265 

[01] 

[0 2] 

(RT) fc<fct)f?^£P^f^ (4'c, sera) ifif >y'^<z)^^7e;?fe<i: 

XJ^miZ^B^^SfUCP a (A) fej:rjfSfUCPb ( B ) ^^Ii4^®#§3^y O :7 

4 -)\^^^Lt^j -'^y^u^y'T'i y^'<Dn^r'^^. ^^(DTm(Dmi>t. 

[03] 

SfUCPAfecktJfSfUCPBi:, m^^CDP^iS^'eUCP (StUCP) , 

z/u^ yi-^x±ucp (AtpuMP) i5i:xj^iihiJCP<Dr jmmmtMim 
x(Dmm-(:(D^^mi'jtmt^M-to :Mmt. sfucPAi:sfucPBi:(Z)iBi 
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i/a.iB# (-) -e^-to T^-Y>>t>htt. CLUSTAL W>^n A V\T^f o 

T-Htfc BS^lI±S®#^i^#.$l& (I~VI) {i^S!l^ti€>mM3iK^-r>S:^-ro 
[04] 

mSii K -f > S: T M 1 ^ TM 6 T'^ L fco 
[05] 

^ h 3> KU TJKp^tcfett-s sfuc A® h7}<n i/-(D^^0-efeSo 

• [06] 

I^MiS K;>l-f >?:TM 1 ;5»^e>TM4 J:r;fTM 6 -e^bfco 
[07] 

^ KU Tl^P^lCfet:t-g> SfUCBCD h>KD2^'-©^^0-e^^o 

[08] 

^-g^ S f U C PaJ3 J:t? S f U C PbCD#>!r © c D N A S >f > tf h D 

SSK®^:^T'$><5c (-)ttn>hn-;K Stt-fe>>^.RN A, ASl±T>^-fe 

>XRNA$:5^-tc MPPIH^ (*) tt#4t^«J^^l:-^ U , ^ R F 
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SfUCPA 1 — MCDBGPRTEISFAGSSR-AAFAACFAEIJCT] FUnAjnnU QljQiaUV^^ 56 

SfVCVB 1 — MGDBGPRTCISFAGSSR-AAFAACFAEICT:] PUTTAJanU QM2KKAV^ 56 

StUCP a MGOGMGGKSDISFAGIFASSArAACFAEACTIPU5TAKVRI3lJOiaOWEGI^ 59 

At PUMP 1 MVAAGKSDl^I^KTFACSATAACVGEVra PLDTAITVRX ^LQKSAFTIJ^DVT^ 57 

hvunan UCPl 1 -MGGLTASDVHPTLGVQLFSAPIAACIADVITi PIJ)TAJCVRL JVQGECP TSSVIRY 55 

human UCP2 1 -KVGFIlATDfVPPTATVKFIiGAGTAACIADLITI PIJ3^ 59 

human tX:P3 1 ^MVGXJO'SDVPPTMAVKFIiSAGTAACFADLVTr PUDTAIWRI 3IQGEN 58 



0891 



II 



S£U3PA 5 7 R<a4L6TVATIAR£:E(^SAUaCGIVPGIJmQCLFWL^ 114 

SflXTPB 57 RG^aiGTVATIAREZGI^ALlnQG^VPGLHRQCIJt36XJlIGX«TEI>VKS^ DNFVGDIP 114 

StUCP 60 RGIJXnVGTlAKEEGIASI^GIVPGLHRQCIYGGIJlICaiyEPVKNLTV^ — KDHVGDVP 117 

AtPUMP 58 RGIiGTVGTIAREEGU^LWKGVVPGimQCLFGGIJlIGMYEPTKN^ 117 

human OCPl 56 KGVIxn^ITAVVKTEGRMIUjYSGI^AGLQRQlSSASIJlIGLYDTVQErLTA G^ZTAPS 112 

human UCP2 60 RGVMGTILTM^7RTECSPRSLTNGLVAGIiQRQMS^ASVRIGLYDSVKQFYT KGSEHAS 115 

human OCP3 59 RGVlXSTILTMWTEGPCSPTNGLVAGLQRQMSFASIRIGLyDSVKQSnfTP KGADHSS 115 



III 



SfUCPA 
SfUCPB 
StUCP 
AtPUMP 
hujnan UCPl 
human UCP2 
human IICP3 



116 IGSRLIAGSTTGALAVAVAC PTDVVKVKF 3AQARAG GGRRIQSTVKAY — KTIAREE 



115 LSKKIIJWGIVTTGAIJLIIVAt PTDLVKVRI 2SEXna^PG-WRRYSGAIJ«]^ STIVXXE 171 

115 LSKKIIJUn/TXt^IJUIl/IU PTDLVlOrRI [^ECnO^ — STIVKRK 171 

118 LSKKILAALTTGALGIT lAJ PTDLVKVKI 2AEGKLP AG- VPRRYSGALNAY — STIVKQE 
118 LSKKILAGLTTGALGIMVAT PTDLVKVRI 2AEGKLAAG-APRRYSGALNAYFTSTIVKQE 
113 LGSKIIAGLTTGGVAVF IGC PTE WKVRI 2AQSHLHG — IKPRYTGTYNAY — RIIATTE 



174 
176 
168 
170 

116 LTTOIIJ^GCriTCAHAVTCA<}PTDVVKVRPj3ASIHI^ — ^RTIAREE 173 

*♦*♦-»-. . . * ** *. * 



IV 



SfUCPA 172 6LGDU.MIGIi3PinjUWlU[INAAEIJiSrDQVK^ — liGAGFFA 229 

SfXXZPB 172 GLGMJHIOUSPMIARMIUIlOMDLASTDgVXQ 203 

StUCP 175 GVmAI.inX?LGPNXGR10LIIlIAAEIASTZ)QV]^VIJlIPG^ — LGA6FFA 2 32 

AtiPUKP 177 GVRALiriVIiGFNVARMAIIiaAACIASYDQVKE^ 236 

human UCPl 169 GLTGI^GTTFNIJIRSVIZNCTEI^VTYDUfneA^^ — ^LIAGFCA 226 

human UCP2 171 GFRGLWKGTSPNVARKAIVNCJffiLVTyDLIiaaAIJJCA»aJCT — FGAGFCT 228 

human UCP3 174 GVFGL5WGTLPNIMRNArra:AEVVTrDIIJCE2a^ — FGAGFCA 231 



VI 



SfUCPA 

sfu::PB 

StUCP 
AtPUMP 
human UCPl 
human UCP2 
human UCP3 



VCIG£ PVDVMKSRI MCDS- 



VCIGS PVDWKSRf MGDS 



230 
204 
233 
237 

227 TA«S; 
229 
232 



AYKSTFDCrilOTJWDGLIArYKCriPlirGRLC SHNVT 285 

MKSR»MGDS — AYKSTTIXIFIiaXKNIX^lAFYKGFIPNrGRIX: — SWNVI 250 

— AYKNTUXTFVKTLFOTGPIAFYKGFIPNFGRIjG SWNVI 288 

VCIGdPVDWKSFj|MGDSG-AyKGTIDCrVKTLKSIX;PhU^YKGFIPl^^ 295 

PVDVVKTRJ INSPPGQYKSVPNCAMKVFTNEGPTAFFKG1.VPSFLIUJG SWNVI 284 

TV IA£ PVDWKTRl MNSALGQYSSAGHCALTMLQKEGPRAFYKGFMPSFUUjG — SWNW 286 
TWAqpVDWKTR^ MNSPPGQYFSPLDCMIKMVAQEGPTAFYKGFTPSFLRI/S — SWNW 289 



PHBD 



SfUCPA 286 MFUnXgyXXFTIICEVPN 303 

SfUCPB 251 MFKFLEQVRKFFIKEVFN 268 

StUCP 289 MFI.TLEQAKKFVKSLESP 306 

At:PUHP 296 HFLTLEQAKKYVRELDASXRH — 316 

human UCPl 285 MFVCFEQIJCRELSKSRQTMDCAT 307 

human UCP2 289 MFVTYEQLKRALMAACTSFEAPF 309 

human UCP3 290 MFVTYEQLKRALMKVQMLRESPF 312 
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